Calcium-mediated fusion to produce ultra large osmotically active mitochondrial inner membranes of controlled protein density.
We have developed a new membrane fusion method which produces ultra large, spherical mitochondrial inner membranes attached to microscope slides. The fused inner membranes measured up to 200 microns in diameter. The technique fuses native inner membranes as well as inner membranes in which the protein density has been varied by enriching with exogenous phospholipid. The fusion process is accomplished through the use of calcium, low pH and elevated temperature. Characterization of the fused membranes was carried out using phase, fluorescence, and freeze-fracture electron microscopy. These ultra large, fused inner membranes were found to model the inner membranes from which they were formed. The fused inner membranes were found to be osmotically active and are large enough for measuring the lateral diffusion of membrane components by fluorescence recovery after photobleaching and are large enough for microelectrode impalement.